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The Study on Constructing Underground Wall to Prevent Seawater
Intrusion on Coastal Areas
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Groundwater Dam is onc of the reliable techniques to get huge amount of groundwater
abstraction for municipal, agricultural, drinking, mndustrial water supply system. It can be a major
technique to solve water shortage problems when it based on the sufficient watershed, proper
topology, and adequate aquifer distribution and pollution control.

Groundwater Dam had initiated its construction by RDC(former KARICO) in early eighties in
Korea and 4 of it in total were added more until late eighty. However, this technique has shrunken

215



Aok o7, A4, AxA, 1

LR}

=

2
a=

its application due to gradually decreased yield rate after several years of constructicn. After we

studied several existing sites precisely, we concluded that the main reason of decreasirg vield rate

was come from engineering roughness on construction in early nineties. Theoretically, t1e “echnique

itself seemed to be little defectives however, there were a little application in the fields in Korea.

With the recent advance in engineering fields, those defects in construction would he no longer

obstacle to construct underground wall and the technique could be a one of major ground water

production technique in the future.

It is essential to study following items thoroughly before select the appropriatz site. The

topography and the site of the underground wall

wall construction to block groundwater flow effectively and strict quality cortrol

, aquifer distribution, the specific technique for
during

construction are critical. The surface and ground water monitoring data should be collected.

Sustainability of the Groundwater Dam with huge groundwater abstraction in long term should be

based on the long-term water balance analysis for each site. The water quality, environmental

effect analysis and maintenance schedule should be also analyzed and planned in prior.

It is suggested that the two consecutive underground wall in the coastal area to prevent

seawater intrusion beneath a single wall.

Kew Words : groundwater dam, subsurface dam, underground wall, seawater intrusion
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Table 1. Groundwater use in major countries

(Unit = 100 million m/Y)
‘ N RO.
ltem USA { Taiwan | France | Japan Korea
Total available
water(A) 63,930 900 4200 1.267
Total use(B) 4,705 191 291 301
(Groundwater .-
use(C) 1,000 42 143 31
RatiolC/B)(%) | 224| 220 189 160| 103
FY 1995 1983| 1981 | 2000| 2000
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RA<t, o714, AAA, AwA, ngs

Eolule] Fd Ex il WT Hae] A AL AR AT AdATARIS 4oz A
aoe el Aot g AezA(FdAEFAL 1982), 1981 =el
gaj7k 2k AA¥E AFA elskd ofdE o
x| sleel x| = ol FdES FFE FHo2 she Hz9 A
D) el Zel7t g3 Zeol7b detof FAF R oA AAMIUACFIATFAL
vz} AA o9 1984). o|eHAF& A FUESE FFE 5 9
2) fddAel Wi AYAAZL ST £ £ G2 £930) ddon, Astel gAxA
AR QAAEsE ckEsteiep At ek F AR AseE AR S e EAY A
o] wehalet. oz sAAAL vlmA gbste (shdAAE 12/
3 AskeE AfFste dApdel AA dFste]  1,000), 3HF FEFI Fo= He gl Fte]
AF FEFTEH EIF=rt T2 F5Ael 3 ¥ AFEE AA =2 S Al sl Hxo
g A golejof AR} AbEo] folsie). AgAadAl Tz AAse] 198L1118Y ¥ H
4) Nsgt M ez FFE 4 URS A 198211299704 197 AR 24} F 1983417
7hs-eke] WA A&AQ Folofof gt 4 FAk FApsted 22 d 129314 E3HA
5 A Astpirt FE Felgtek Eely o vt FwHAe] 2,130ha(FY W FFAS
AF F FAdsEst A fesict Al F9E Asfshd 18062 sk, FHF
6) Hlpzol] HEZ] EASH A gAY F o HFFAS 45~Tm Hel HA g A
A7F gFE Fololok AF A A4zt feldh, A | Ewtel g o] ¥ 9 A 2
ko] Fats WAE & gl AATNA %3 FHF7HAR AAste spze A
7 SRl N BAEezoze] d4Age] 9l g HEol sbeEHA AAH Sle] AFEAIL
DAY ddelete 2 FEsE A Feletel B fzsiA] Rd Zloes FAAH. o)Al Hs
AM F AR Well dob A A4 AAZ 4 AE T3 FelE AFATHEURAETAL 1985)
. P A5l &R EFAL 199%60)F AR,
8) Etold AbshiiolA &) Asta o]fo] Wy AA A . Fo| R4l dHE wlw £4

AL Folojof felateh Astg olfe]l W X (I, 1996)= WA v} Aot
ol #A SfAtsh #A sheAdel IH, Fool ol EF Felm F9 FAAT, AF
Hel s RollME F2 Asppsle] Astel os, FEAT, AH TAAT, AR $YAT S F
Aoy F2 deAdes adte A JE5E AdeAE AT HeAoE At
Abg-o] o2 A]7] HEelct. AeRE A wddeE AHstn sld

9) A4l Aol o3 71E AshFxEe A (Table 2).

& 59 <dgfe] oA gt A elefof T A" 4420 A5E A8 Astede] B4d =
10) Butoly AFHol dgm 2gdde] a7k Wo] dxAd A, SN YA Y A shs G
FFols o@duEAMe] AXNHA 4t Feolol  Joz weke ALE ARALN F A4EE
of A34e £AE RAY 4 Slvth AHEE) Siske e &S24 (SR
6,533ha, SHIHAL 1/25~1/83)9) slitell A of
300m Aol ZAdx A M A gH e
=LY - 2| XISt i - O|S8E Fol AEAQ oot AAAIGHAM Hpde
Aes 2 dzh 15WRIm3(20004) 0.2 £2A)
fo|utzte| X st R - lﬁﬁd% FrH 68%E #3eL Ue s Fad A
Aepde AR Hd44 101ANLA e de2 2011d AYAT 1350009 W dd
=3 AN EAR S F»Jr*“’i 2A3sl7]  FEAAE 43000m3e] $£9E& FRITA F7b
kel FdEe9ozMg AR AR s AlAE AY Folnh Tyt Bl AlFT3e]
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7hakste] AFBEelr] A HEnlgl FXE A d4Ad AV AANEHT Joer (A,
Sale sAuEvlez QAL Foe] WE 2 AR ALY 2R Aso] ojele Holoh B
Aol Aste] dF FlollM Bulo]¥s) 3ty 7 92 1998\l 1%HA] Etolw S ehFsly 2000
wioto] WAE ] 9lA] B3py, o] T4 Wxe| g2k FTFH 0mE F7lE AA
47} @ X10-dew/sec AEZ FAFHDZ 2H44] glod 2 840meo] ErolHe] AlF=g]e}
Table 2. Selected sites of Groundwater Dam in Korea
ltem Ssangcheon f-an Namsong Okseong Gocheon U-il
Location Kangwon Kyongbuk Kyongbuk | Chungnam Chonbuk Chonbuk
Sokcho Sangju Pohang Gongju Chongup Chongup
Storage type Subsurface | Subsurface Subsurface | Subsurface Subsurface Subsurface
Water usage Drinking Agricultural Agricultural | Agricultural | Agricultural | Agricultural
- Increase " Increase Increase Increase
Purpose Combination storage Combination storage storage storage
Wall type Overflow Retention Overflow Overflow Overflow Overflow
Technique for | Replacement | Injection & .o "
coneiing | (GO | Mmoo | tion |t ko, | ke
wall +Concrete) (SGR+Concrete) Y
Wall length(m) | 840(800+40) 230(194+36) 89 482 192 778
Wall height(m) 5 188 9.16 (G 6.7
Well type RCW. 4| RCW. (4| RCW.@| RCW 4| RCW. ()| RCW. (@
(number)
W.A.(ha) 6,533 2,130 15,300 27,500 2,700 2,200
Ave. alluvial s _
layer thick(m) 16 45~7 10~15 10 ¢ 6~7 6.5
Coefficient of
transnnssﬁnhty 268~403 300 113~183 133
(m*/D)
T.S.C.(m") 4,143,000 4,017,000 2,850,000 1,534,000 2,457,000
TSC/WA.
(m3/ha) 1,945 262 103 568 1,116
Abstraction 27,000 24,000 27,000 27,900 95,110 16,200
rate (m’/D)
Banded " . ane;mented Schistose Gneissose
. Granitic gneiss |Sedimentary . . :
Geology gneiss Banded gneiss |granite granite
. (Age unknown) |rocks . .
(Precambrian) . (Mesozoic) (Mesozoic)
(Tertiary)
Completion 2000 1983 1986 1986 1986 1986
« WA ; Watershed Area, Ave. ; Average, RCW. ; Radial collector well, T.S.C. ; Total

storage capacity
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196433} 197936l ZHzE 1708 27 &, ol ] 23] o}
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Ased-g A3

F5 telvelst W5 1980 FE A3}
S Ate] AFEAEH, M AEA B
ok 10km Xl FME F2% HBEFDS A
Al AACLINS sHFHel H45FY A 4E-8f0
59 nielt HiE RY(EPABEE Ay o
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AL(FKET
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W(1=1,200m, H=25~23m) AAs}t1 A=
o33 9l ube] w(L=400m, H=2m)& A=]s}e] =3}
49} A BHE FAG AFAIZIES slgom, A
3ol A ZpgFe 93 Taue]
#W 3N A(L=75m, H=12mE AFstar, HA4A
($10m)3 Eahold Apeloll d5ulA PN F
($5m, D=10~15m)& HE= AXs-1 T3 A
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Fig. 1. Schematic cross section of Samganbo groundwater dam
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A&t Bubolw AT I gk A4l wir]r)Ee A vk
dEellMel 2AA As #‘%‘ ke s 187AEdE vlokmAl T EANEALGe 5
AME FAoR AAEE 1974956 27t 2EA sk, Sunagawa), 1,‘—1,11}_._(&1
o} vlofIA|nH(EHE, Mi akonma)E Ato g Hukuzato) <3} 7jke] #asejom 7 =
Ashpel] o3t Fd&g R 7|2xA} Al 19809 2o EaxAu|TehE =xl9Tehe] =

A5giet. m)ek=

Aol 7 Y REo] Y 100m
oehe] A BYE A47) FAHOAE, Lyukyw A

A o] 1998 ol Sh3-= ek (E E#EE, 2000).
T % erlgelelAs 19024 5ol WA T

A2 FAE o ‘il_o_P_i AZF ThEFo | ACKHH, Komesw), 7)1AHEEEE, Giza)#3hd o],
2000mE HARE AdE F5A4 AF o Eel A 195 =R "G g ez FelAI9t
EHE A9 BelA] o AYelnt. T¥=g # (AKB)AM  THA(Kanjim) A 3t o] 2h4=E i)
ol $AF »Ad, Askps] AREe Aabd  w erlge olselAT FEAOUMNEE
oz s23 sok BT 8RR £28 o) A7bel(ER, KikaDAalWo) 19939ERH
ek 1977 RE 1978 e 2Ab] 99dE AeHYE 199296l FSa AR (REL
ATl AYE ASEReEA AIFIEE  BIEEF o SRR A=
Minahuku) ] 8} & —ﬂc’éﬁbﬁ:} 2 ol Fel F (fF%, Nakajima)#|3t#o] A¥§A) st o2
S FEe adozy FHAT AAE 4 SFEHAdEE, o WRE FFAIG o)d4 AHY
o2 & Ased A4V 2AREYE & A dAem ¥ AYe 2Ades Az
d 1980 2ol e AsteHE Yo s vlep  ® oz ad¥A Qldh
2AF FARANPIIARZA} DA
Table 3. Groundwater Dam in Japan including under construction
Item Minahuku | Sunagawa | Hukuzato Kanjin Giza Giza Yokatsu
Location Okinawa, Okinawa, Okinawa, Okinawa, Okinawa, | Okinawa, | Okinawa,
Gusukube | Gusukube Gusukube | Gushikawa |Gushikawa | Itomang Katsuren
Surface/
Storage type | Subsurface | Subsurface | Subsurface | Subsurface | Subsurface | Subsurface | Subsurface
convertable
Water usage | Agricultural | Agricultural | Agricultural Agricultural|Agricultural | Agricultural
Purpose LS. LS. LS. LS. LS. P.S.I LS.
Wall type Overflow Overflow Overflow Overflow | Overflow | Overflow | Overflow
Technique for
consvt\fatlllclrting Injection SMW SMW SMW SMW SMW SMW
Wall length(m) 500 88 1790 1,080 969 2,489 705
Wall height(m) 16.5 248 27 41 53 68.4 67.6
W.A.(ha) 120 720 12,400 300 120 390 28.6
T.S.C.(m" 700,000 9,500,000 10,500,000 1,431,000 369,000 3,457,000 | 3,963,000,
TS.C/WA. 5,833 13,194 846 4,770 3,075 8,864 13,856
(m”/ha)
r‘zt’:tzfrf}/i‘g 7,000 24,110 30,140 21,200 8920 14,368
ooony | Y | VY | Wi | e | thoms | oty | ot
COI(}}\I;;TSO“ 1978 1994 1998 1998 2001(1992) | 2002(1997) 2006
(continue)
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FA<h o7, AN, ARA, uge
Item Kikai Nakajima | Kabajima Waita Tengakuma  Jyoshin Meko
Locati Kagoshima, Ehime, Nagasaki, Nagasaki, Hukuoka, Hukuoka, Hukuoka,
ocation s
Kikai Nakajima | Nomugiki | Toyotama Umima Mikata Mikata
Storage type | Subsurface | Subsurface | Subsurface | Subsurface | Subsurface | Subsurface | Subsurface
. . s Drinking, . Drinking, | Drinking,
Water usage |Agricultural | Agricultural | Drinking Agricultural Drinking Fishery Fishery
Purpose LS. PSI. PSI. PSI. LS. PS.L PSIL
Wall type  |Overflow  |Overflow Overflow Overflow Overflow Overflow | Overflow
Technique for
constructing SMW SMW Injection | Slurry wall Injection | Slurry wall SMW
wall
Wall length(m) 2,280 88 74 105 129 202 196.2
Wall height(m) 36 24.8 27 7.5 12.5 18.5 39.3
W.A.(ha) 580 60 60 340 45 5.7
TS.C.(m) 1,800,000 27,000 9,000 34,000 18,000 74,000 23,000
T'S'Cg/ WA 3,103 450 150 100 1,644 4,035
(m’/ha)
Abstraction 500 300 280 800~1,000 | 300~420 464
rate (m’/D)
Geolo Mudstone | Andesite Schist Shale Granite Clay slate
24 (Tertiary) (Tertiary) (Cretaceous) | (Cretaceous) | (Paleozoic)
Completion 2000 1993 1980 1991 1987 1982 1995

* |.S. ; Increase Storage, P.S.|; Prevent Seawater Intrusion,

SMW ; Sail Mixing Wall

A AR AT F AseEE 27t
ZR aglzulxel 9§ 27}2(4ifE, Yokatsu)
25 o] Fd3tel 2 P2 1992~19974702]) ¥
A 12 ZAFE 8k 1997~1999W7k#] =7}
Adoz A FALE sl ow 19994 &-3-3)
o 2006W 0] SFTY APor Ehe)H(L=705m,
H=676m)& SMW3 o2 AlF Fo glo}h F4
82 39634 m3, FEAPFHS 1,38024m3e R |1
d A9 14368m3E FHpdled L4 AHET
A o] (27 9}, 1999).

L2t X|stedd o|gake| ZHF
Asppde olgdos dswel ARes &

HHoz HEF £ e AHEA FdAe
1980 =48 44 2R AdedA] 32
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